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(67)  The presentdisclosure relates to a 5G or pre-5G
communication system for supporting a data transmis-
sion rate higher than a 4G communication system such
as LTE. A pole-type base station, according to one em-
bodiment of the present invention, includes at least one
connector; has a support for performing support and an

arbitrary shape; performs communication according to
at least one communication type; and comprises at least
one communication module mounted at an arbitrary po-
sition of the support to be connected to the at least one
connector, wherein the at least one communication mod-

ule forms the outside of the pole-type base station.
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Description
[Technical Field]

[0001] The disclosure relates to a configurable pole-
type base station, and more particularly, to a pole-type
base station having a structure that is easily changeable
and conveniently maintainable, and a structure including
the pole-type base station.

[Background Art]

[0002] Efforts are underway to develop an improved
5G communication system or a pre-5G communication
system in order to meet a growing demand for wireless
data traffic after commercialization of the 4G communi-
cation system. Due to this, the 5G communication system
or the pre-5G communication system is referred to as a
"beyond 4G network communication system" or a "post-
LTE system".

[0003] In order to achieve a high data transmission
rate, itis considered to implement the 5G communication
system in an ultra-high frequency (mmWave) band (e.g.,
a 28 GHz band or a 39 GHz band) and a band not higher
than 6 GHz. In order to mitigate a path loss of radio waves
and to increase a transmission distance of radio waves
in the ultra-high frequency band, beam-forming technol-
ogy, massive multi-input multi-output (MIMO) technolo-
gy, full dimensional MIMO (FD-MIMO) technology, array
antenna technology, analog beam-forming technology,
and large-scale antenna technology are being discussed
for the 5G communication system.

[0004] In addition, in order to improve a system net-
work, evolved small cell technology, advanced small cell
technology, cloud radio access network (RAN) technol-
ogy, ultra-dense network technology, device to device
(D2D) communication technology, wireless backhaul
technology, moving network technology, cooperative
communication technology, coordinated multi-point
(CoMP), reception interference cancellation technology,
and the like are being developed for the 5G communica-
tion system.

[0005] Inaddition, advanced coding modulation (ACM)
methods, such as hybrid FSK and QAM modulation
(FQAM) and sliding window superposition coding
(SWSC), and advanced connection technologies, such
as filter bank multi carrier (FBMC), non-orthogonal mul-
tiple access (NOMA), and sparse code Multiple Access
(SCMA), are being developed for the 5G system.
[0006] Meanwhile, as wireless communication sys-
tems develop, a densification operation is performed in
which more base stations are installed in the same area
in order to expand the coverage and improve the quality.
For example, the installation of a small-cell architecture
has increased, compared with the installation of a con-
ventional macro-cell site.

[0007] As an example of an installation method of a
small-cell architecture, asillustrated in FIG. 1A, a method
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of installing devices such as a remote radio head (RRH)
and an antenna on the upper end of a light pole, a utility
pole, or the like may be used as a conventional small-
cell architecture. Since such a method is able to use an
existing light pole, a utility pole, a building, or the like, it
is possible to more easily install a device necessary for
a small-cell architecture.

[0008] However, when the small-cell architecture illus-
trated in FIG. 1A is installed near a residential area, the
installation is often met with opposition from nearby res-
idents due to the damage to aesthetics, the influence of
electromagnetic waves of human bodies, and the like.
[0009] Therefore, as illustrated in FIG. 1B, a method
of installing a small-cell architecture in a column of a light
pole or a utility pole has been devised. Specifically, it is
a method of enhancing aesthetic effect by attaching a
radio unit (RU) or a digital unit (DU) including an RRH
and an antenna to a support of a light pole or a utility
pole, and covering the RU or the DU with a cover or a
case.

[0010] However, in the case in which a component in
the small-cell architecture implemented as illustrated in
FIG. 1B is changed due to a service frequency band
change, or in the case in which the small-cell architecture
itself is maintained, there is a problem in that it is neces-
sary to disassemble a light pole, a utility pole, or the like.
[0011] For example, it is necessary to open and close
the cover in order to change or to maintain the compo-
nents contained in the cover that forms the outer wall of
the structure. At this time, it is difficult for a person to
open a cover, which is generally located at a high place.
In addition, there is a problem in that it is also difficult to
transfer components and devices necessary for mainte-
nance or the like to a high position and to reassemble
them.

[0012] Accordingly, thereis aneed for apole-type base
station that allows components of the base station to be
arbitrarily configured while being used as a general struc-
ture of a city such as a light pole or a utility pole.

[Disclosure of Invention]
[Technical Problem]

[0013] Accordingtothe necessity described above, the
disclosure provides a pole-type base station with a con-
venient maintainable structure, which uses a block-type
configuration, so that the configuration can be easily
changed.

[Solution to Problem]

[0014] According to an embodiment of the disclosure,
a pole-type base station may include a support including
one or more connectors and configured to perform sup-
port, and at least one communication module having an
arbitrary shape and configured to perform communica-
tion according to at least one communication type, the
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communication module being mounted at an arbitrary
position of the support to be connected to the one or more
connectors, wherein the at least one communication
module forms an outer side of the pole-type base station.
[0015] In addition, the at least one communication
modulation may be powered through any one of the one
or more connectors, and the at least one communication
module may communicate with a backhaul through an-
other one of the one or more connectors.

[0016] Meanwhile, the pole-type base station may fur-
therinclude a lower end portion located at the lowermost
end of the pole-type base station. The lower end portion
may include a power supply unit configured to supply
power to the at least one communication module through
any one of the one or more connectors, and a commu-
nication connection device configured to connect the at
least one communication module and the backhaul such
that the at least one communication module communi-
cates with the backhaul through another one of the one
or more connectors.

[0017] In addition, when the one or more communica-
tion modules are a plurality of communication modules,
the plurality of communication modules may be mounted
on the support so as to form an integrated outer appear-
ance with each other.

[0018] Meanwhile, the pole-type base station may fur-
ther include at least one intermediate support module
located above or below the at least one communication
module and configured to support a state in which the at
least one communication module is mounted on the sup-
port.

[0019] In addition, the pole-type base station may fur-
ther include at least one lower support module located
below the at least one communication module, the lower
support module having a height longer than a height of
the intermediate support module.

[0020] Meanwhile, the at least one intermediate sup-
port module or the lower support module is hollow.
[0021] In addition, the at least one communication
module includes one or more sub-communication mod-
ules, and each of the sub-communication modules may
perform communication with a node located in a region
in a predetermined direction.

[0022] Meanwhile, when the one or more communica-
tion modules are a plurality of communication modules,
each of the sub-communication modules may include a
fastening portion such that the sub-communication mod-
ules are coupled to each other.

[0023] In addition, the at least one communication
module has a cylindrical shape, and the cylindrical shape
may be hollow by a volume to be occupied by the support.
[0024] Meanwhile, the at least one communication
module may include a digital unit configured to process
a signal in a baseband, a remote radio head configured
to convert the signal processed in the baseband into a
signal in a communication band, and an antenna.
[0025] In addition, the at least one communication
module may include one or more connectors to be con-
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nected to the one or more connectors provided on the
support.

[Advantageous Effects of Invention]

[0026] According to an embodiment of the disclosure,
the outer shape of a pole-type base station can be formed
integrally with a structure to give aesthetic beauty. In ad-
dition, it is possible to provide a pole-type base station
inwhich communication modules can be easily increased
or decreased and can be maintained.

[0027] In addition, since each of the wireless modules
that perform communication can be mounted on a pole
as required, various optional configurations and inter-
locking operations can be implemented depending on
the situation of each site.

[Brief Description of Drawings]
[0028]

FIGS. 1A and 1B are views illustrating a base station
device coupled to a utility pole or a light pole, accord-
ing to a general embodiment;

FIGS. 2A and 2B are views each illustrating a light
pole to which the configuration of a pole-type base
station according to an embodiment of the disclosure
is capable of being coupled;

FIGS. 3A to 3E are views for describing a method of
coupling components constituting a pole-type base
station according to an embodiment of the disclo-
sure;

FIG. 4 is a view illustrating a pole-type base station
according to an embodiment of the disclosure and a
light pole to which the pole type base station is cou-
pled;

FIGS. 5A to 8E are views for illustrating components
of pole-type base stations according to various em-
bodiments of the disclosure and methods of coupling
the components;

FIGS. 9A to 9C are views illustrating configurations
of pole-type base stations according to various em-
bodiments of the disclosure;

FIGS. 10A to 10C are views each illustrating a con-
figurations of a pole-type base station according to
various embodiments of the disclosure;

FIG. 11 is a view illustrating a pole-type base station
coupled in a screw-on manner, according to an em-
bodiment of the disclosure; and

FIGS. 12 and 13 are block diagrams each illustrating
the structure of a pole-type base station according
to an embodiment of the disclosure.

[Mode for the Invention]
[0029] Hereinafter, embodiments of the disclosure will

be described in detail with reference to the accompanying
drawings.
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[0030] In describing the exemplary embodiments of
the disclosure, descriptions related to technical contents
which are well-known in the art to which the disclosure
pertains, and are not directly associated with the disclo-
sure, will be omitted. Such an omission of unnecessary
descriptions is intended to prevent obscuring of the main
idea of the disclosure and more clearly transfer the main
idea.

[0031] For the same reason, in the accompanying
drawings, some elements may be exaggerated, omitted,
or schematically illustrated. Further, the size of each el-
ement does not entirely reflect the actual size. In the
drawings, identical or corresponding elements are pro-
vided with identical reference numerals.

[0032] The advantages and features of the disclosure
and ways to achieve them will be apparent by making
reference to embodiments as described below in detail
in conjunction with the accompanying drawings. Howev-
er, the disclosure is not limited to the embodiments set
forth below, but may be implemented in various different
forms. The following embodiments are provided only to
completely disclose the disclosure and inform those
skilled in the art of the scope of the disclosure, and the
disclosure is defined only by the scope of the appended
claims. Throughout the specification, the same or like
reference numerals designate the same or like elements.
[0033] Here, it will be understood that each block of
the flowchart illustrations, and combinations of blocks in
the flowchart illustrations, can be implemented by com-
puter program instructions. These computer program in-
structions can be provided to a processor of a general
purpose computer, special purpose computer, or other
programmable data processing apparatus to produce a
machine, such that the instructions, which execute via
the processor of the computer or other programmable
data processing apparatus, create means for implement-
ing the functions specifiedin the flowchart block or blocks.
These computer program instructions may also be stored
in a computer usable or computer-readable memory that
can direct a computer or other programmable data
processing apparatus to function in a particular manner,
such that the instructions stored in the computer usable
or computer-readable memory produce an article of man-
ufacture including instruction means that implement the
function specified in the flowchart block or blocks. The
computer program instructions may also be loaded onto
a computer or other programmable data processing ap-
paratus to cause a series of operational steps to be per-
formed on the computer or other programmable appara-
tus to produce a computer implemented process such
thatthe instructions that execute on the computer or other
programmable apparatus provide steps forimplementing
the functions specified in the flowchart block or blocks.
[0034] Andeach blockofthe flowchartillustrations may
represent a module, segment, or portion of code, which
includes one or more executable instructions for imple-
menting the specified logical function(s). It should also
be noted that in some alternative implementations, the
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functions noted in the blocks may occur out of the order.
For example, two blocks shown in succession may in fact
be executed substantially concurrently or the blocks may
sometimes be executed in the reverse order, depending
upon the functionality involved.

[0035] As used herein, the "unit" refers to a software
elementor ahardware element, such as a Field Program-
mable Gate Array (FPGA) or an Application Specific In-
tegrated Circuit (ASIC), which performs a predetermined
function. However, the "unit" does not always have a
meaning limited to software or hardware. The "unit" may
be constructed either to be stored in an addressable stor-
age medium or to execute one or more processors.
Therefore, the "unit" includes, for example, software el-
ements, object-oriented software elements, class ele-
ments or task elements, processes, functions, proper-
ties, procedures, sub-routines, segments of a program
code, drivers, firmware, micro-codes, circuits, data, da-
tabase, data structures, tables, arrays, and parameters.
The elements and functions provided by the "unit" may
be either combined into a smaller number of elements,
"unit", or "module" or divided into a larger number of el-
ements, "unit", or "module". Moreover, the elements and
"units" may be implemented to reproduce one or more
CPUs within a device or a security multimedia card.
[0036] FIG. 2A is a view illustrating a pole-type base
station 200 according to an embodiment of the disclo-
sure. The pole-type base station 200 may be coupled to
structures such as a light pole, a utility pole, and a build-
ing. The structures may include various structures such
as a traffic light, a traffic sign, a road sign, and a clock
tower, in addition to the light pole and the utility pole.
[0037] The pole-type base station 200 may mean a
base station including a digital unit configured to process
signals in a baseband, a remote radio head (RRH) con-
figured to convert signals processed in the baseband into
signals in a communication band, and an antenna.
[0038] First, the pole-type base station 200 may in-
clude a lower end portion 205 located at the lowermost
end. For example, the pole-type base station 200 may
include a relatively heavy lower end portion 205 in order
to mount the pole on the ground, a building, or the like.
The lower end portion 205 generally serves to fix the pole
to the ground. Thus, the lower end portion 205 may in-
clude components of the base station that are essentially
necessary and may not be frequently replaced.

[0039] For example, the lower end portion 205 may
include a power supply including a rectifier. The rectifier
is an element or device that performs a rectifying oper-
ation to obtain DC power from AC power, and is able to
perform a function of passing current in only one direc-
tion.

[0040] The powersupply is a device for supplying pow-
er to the pole-type base station 200. The power supply
may supply power to all of a communication module, a
light-emitting unit 280, and the like, which are capable of
being coupled to a support 210 of the pole-type base
station 200. For example, the power supply may supply
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power to the communication module through at least one
connector among one or more connectors.

[0041] In addition, the lower end portion 205 may in-
clude a fan. The fan is a component for allowing heat to
be dissipated through an air flow path to the light emitting
portion 280 through the support 210.

[0042] Specifically, the support 210 may be a hollow
pole having a central hollow portion. Therefore, the cen-
tral hollow space may serve as an air flow path. The air
generated using the fan may cause heat of the pole-type
base station 200 to be emitted through the air flow path.
For example, as illustrated in FIG. 2B, an intermediate
support module 255 of the pole-type base station 200
may include one or more holes 256. Accordingly, the air
moved through the air flow path may be discharged
through the holes 256. Alternatively, a cooling pin may
be included in the middle of the support 210 to dissipate
heat.

[0043] Referring back to FIG. 2A again, the lower end
portion 205 may further include a communication con-
nection device (not illustrated) that connects the commu-
nication module and a backhaul such that the communi-
cation module is capable of communicating with the
backhaul through another connector among the one or
more connectors. The communication connection device
may further include a switch, a router, a hub, and the like.
The configuration in which the lower end portion 205 in-
cludes a power supply unit, a fan, and a communication
connection device is merely an embodiment, and the low-
er end portion 205 may include different components de-
pending on the function and structure of the pole-type
base station 200.

[0044] The pole-type base station 200 may include a
support 210 capable of being coupled to at least one
communication module that constitutes the base station.
The support 210 may include a lower support module
250 and an intermediate support module 255.

[0045] The lower support module 250 may be located
above the lower end 205, and may be located above or
below the at least one communication module. The lower
support module 250 may be integrated with the support
210, but may be a dummy module detachable from the
support 210.

[0046] If the communication module is mounted on the
support210, the intermediate support module 255 is able
to support the state in which the communication module
is mounted on the support. The position of the interme-
diate support module 255 is changeable depending on
the height of the pole-type base station.

[0047] Meanwhile, the intermediate support module
255 may be omitted. In addition, as described above, the
intermediate support module 255 may include at least
one hole 256 for heat dissipation.

[0048] The communication module may be constituted
with a DU, an RRH, an antenna, and the like. In this case,
the communication module may be configured in various
combinations according to various embodiments.
[0049] According to an embodiment, the antenna for
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radiating radio waves is located at the uppermost end of
the support, the RRH is located at the middle of the sup-
port, and the DU is located at the lowermost end of the
support.

[0050] According to the embodiment, if a plurality of
RRHs are provided, the RRHs may manage sectors of
different frequency bands, respectively, may have sep-
arate DUs, respectively, and may commonly use one an-
tenna. Inthis case, the antennamay be an omni-antenna.
[0051] Meanwhile, the RRHs may be connected to cor-
responding DUs, respectively.

[0052] According to another embodiment, the antenna
and the RRHs constitute one wireless communication
module, and the DUs may be located at the lowermost
end of the support. In this case, a plurality of the wireless
communication modules may be provided. For example,
in the case in which three wireless communication mod-
ules are provided, each of the wireless communication
modules may include a directional antenna having direc-
tivity. Then, each of the wireless communication modules
may perform communication in a predetermined direc-
tion.

[0053] Meanwhile, the wireless communication mod-
ules may be connected to corresponding DUs, respec-
tively.

[0054] Each of the communication modules may have

an arbitrary shape, may perform communication accord-
ing to at least one communication type, and may be
mounted at an arbitrary position of the support 210 to be
connected to the at least one connector.

[0055] Specifically,the support210may be divided into
a plurality of mounting positions 220, 230, and 450 at
which the plurality of communication modules may be
mounted, respectively. The plurality of mounting posi-
tions 220, 230, and 450 may be divided by one or more
intermediate supporting modules 255.

[0056] The plurality of mounting positions 220, 230,
and 450 may have sections, which may be divided de-
pending on the functions of the communication modules
capable of being coupled thereto. For example, a com-
munication module for performing communication ac-
cording to first communication type may be mounted at
the first mounting position 220, and a communication
module for performing communication according to sec-
ond communication type may be mounted at the second
mounting position 230. The antenna module may be
mounted at the third mounting position 240 located at the
uppermost end. The first communication type and the
second communication type may be a 3G communication
type such as WCDMA and a 4G or 5G communication
system such as long-term evolution (LTE).

[0057] Meanwhile, among the plurality of mounting po-
sitions 220, 230, and 450, an access unit (AU) module
for performing communication by at least one communi-
cation type may be mounted at the first mounting position
220. The AU is a component for performing a radio signal
transmission/reception function, a modulation/demodu-
lation function for packet traffic, and a hybrid automatic
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repeat request (HARQ) or ARQ processing function. For
example, a 5G AU module may exist between a terminal
and a core unit (CU), and may be wirelessly connected
to a customer premises equipment (CPE) to process a
packet call according to the 5G air standard. Alternative-
ly, a digital unit (DU) module for performing communica-
tion by at least one communication type may be coupled
to the first mounting position 220. The DU is a component
for processing a signal in a base band region.

[0058] In addition, a remote radio head (RRH) device
for communicating by at least one communication type
may be mounted at the second mounting position 230.
The RRH is a component including a radio frequency
network, an analog-digital/digital-analog converter, and
an up/down converter to process signals in a radio trans-
mission/reception band.

[0059] In addition, an antenna module according to at
least one communication type may be mounted at the
third mounting position 240. If the communication module
includes three sub-communication modules, athree-sec-
tor antenna module may be mounted at the third mount-
ing position 240. The sector antenna modules may ena-
ble data transmission/reception in all directions.

[0060] The communication module may include a plu-
rality of sub-communication modules. For example, the
communication module may be divided into three sec-
tors, and may include two 4G antenna modules and one
5G antenna module as sub-communication modules.
[0061] If the communication module uses an external-
type antenna, the antenna module may be included at a
position different from that of the communication module
(e.g., the third mounting position 240). However, in the
case in which an internal-type sector antenna is used,
the sector antenna may be included in the communica-
tion modules. For example, a 5G RU may include an
antenna element. Therefore, if the 5G RU is installed as
a sub-communication module, an antenna module cor-
responding to the 5G may not be mounted.

[0062] In addition, the antenna modules of the three
sectors may not be the antenna modules of the same
communication type. For example, the three sectors con-
stituting the sector antennas may be 4G or 5G antennas,
or one sector may be a 5G antenna and the remaining
two sectors may be a 4G antenna.

[0063] Meanwhile, the 5G AU is an integrated type in
which an RU and an antenna are coupled to each other.
Accordingly, the 5G AU may not require a separate an-
tenna. Accordingly, the antenna module may be addi-
tionally installed only when the communication module
is a 4G (micro RRH or small cell) module.

[0064] Inthe case of the 4G communication type, both
of an antenna-integrated type and an antenna-separated
type may exist. Accordingly, in the case of the antenna-
separated type, it may be necessary to install a separate
antennaaccording to the 4G communication type. There-
fore, an antenna module connected to the 4G communi-
cation module may be mounted.

[0065] In contrast, in the case in which the antenna-
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integrated type is assembled to the 4G communication
module, itis not necessary to provide a separate antenna
module connected to the corresponding RU. In addition,
in the case of the 4G communication type, one antenna
may be provided in the integrated type, and two antennas
may be mounted in the separated types. For example,
as the separate antenna module, a directional antenna
module may be mounted. Ifthe separate antenna module
is not a directional antenna but an omni-antenna, it may
be mounted at the upper end of the support.

[0066] Meanwhile, FIG. 2A illustrates that the support
210 is divided into three mounting positions 220, 230,
and 240, but the number of the mounting positions is not
limited thereto. For example, a pole-type base station
included in a light pole or a utility pole having a long pole
length may be divided into a larger number of mounting
positions. Alternatively, in the case of a light pole or a
utility pole communication module having a large pole
thickness, it is possible to divided one mounting position
into a plurality of sectors so as to couple communication
modules thereto. Thus, the number of mounting positions
may be smaller than three.

[0067] Alternatively, the support 210 may be divided
into as many mounting positions as possible. For exam-
ple, all the portions from the upper portion of the lower
end portion 205 to the lower portion of the light-emitting
portion 280 may be configured as the mounting positions.
In this case, a dummy module that does not perform any
function may be mounted at a mounting position. There-
fore, when necessary, the dummy module of the mount-
ing position is removed, and a communication module
may be mounted. For example, as described above, the
lower support module 250 may be a dummy module. If
more communication modules are required to be mount-
ed on the support210in accordance with an embodiment
or while performing a maintenance operation, the lower
support module 250, which is the dummy module, may
be removed, and a communication module may addition-
ally be mounted.

[0068] Intermediate support modules 255 may be in-
cluded at the boundaries between the plurality of mount-
ing positions 220, 230, and 240, respectively. The inter-
mediate support modules 255 may support communica-
tion modules, which are coupled to the mounting posi-
tions 220, 230, and 240, respectively.

[0069] In addition, the intermediate support modules
255 may be changed in position. For example, depending
on the length of the communication modules to be cou-
pled, the positions of the intermediate support modules
255 may be movable. According to an embodiment, the
intermediate support modules 255 may be omitted.
[0070] Meanwhile, the support 210 may include one or
more connectors 225, 235, and 245. A communication
module mounted on the support 210 may be powered
via any one of the one or more connectors. In addition,
the communication module may communicate with a
backhaul through another connector of the one or more
connectors. For example, the one or more connectors
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225, 235, and 245 may be connected to a power supply
unit, a backhaul, and the like included in the lower end
portion 205 through a cable or an optical cable. Accord-
ingly, when a communication module is coupled to the
support 210, the communication module is supplied with
power and communicates with the backhaul through the
connectors 225, 235, and 245.

[0071] Meanwhile, using the connectors 225, 235, and
245 and a cable connected to the connectors, 4G and
5G may share a backhaul. In order to share the backhaul,
a daisy chain may be used.

[0072] According to another embodiment of the disclo-
sure, the pole-type base station 200 may further include
a wireless backhaul 260. At this time, the communication
module may perform communication with the backhaul
in a wireless manner.

[0073] The outside of the support 210 may include a
structure to be coupled with the communication module.
For example, the surface of the support 210 may include
a plurality of protrusions. Accordingly, the communica-
tion modules coupled to the support 210 may have struc-
tures having grooves at the positions corresponding to
the protrusions.

[0074] Alternatively, the support 210 may include pro-
truding connectors 225, 235, and 245. At this time, the
communication modules coupled to the support 210 may
include grooves at positions corresponding to the protru-
sions, and the grooves may have structures formed
therein to be in contact with the connectors 225, 235, and
245.

[0075] The pole-type base station 200 may further in-
clude a GPS antenna 270. The GPS antenna 270 is a
component required for clock synchronization of entire
4G and 5G communication systems. An antenna may be
required for GPS clock synchronization and reception.
However, this is merely an example, and the antenna
may be omitted depending on the use and structure of
the pole-type base station 200.

[0076] If the pole-type base station 200 is a light pole,
it may further include a light-emitting portion 280, as il-
lustrated in FIG. 2. Alternatively, in the case in which the
pole-type base station 200 is a utility pole, it may further
include a structure for connection with a wire or a com-
munication line.

[0077] FIGS. 3Ato 3E are views for describing a meth-
od of coupling components constituting a pole-type base
station according to an embodiment of the disclosure.
[0078] First, FIG. 3A is a view illustrating a part of a
support 300 of the pole-type base station 200. A com-
munication module or a lower/middle support module
may be mounted on the support 300.

[0079] The support 300 may include protrusions 310
for mounting different communication modules. For ex-
ample, as illustrated in FIG. 3B, the protrusions 310 may
be located, so that the respective communication mod-
ules can be mounted in the three directions 300-1, 300-2,
and 300-3 around the support 300.

[0080] FIG. 3C is a view illustrating an arbitrary sub-
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communication module 315 constituting a communica-
tion module according to an embodiment. As described
above, the sub-communication module 315 may be any
one of an AU, an RRH module, an RU, a DU, and an
antenna module according to an arbitrary communication
type. The plurality of communication modules may be
respectively installed at installation positions divided for
a5G module, a4G module, and an antenna three-section
module. For example, the antenna three-section module
may mean that the antenna communication module in-
cludes three sub-communication modules mounted in
three directions.

[0081] Ingeneral, the one communication module may
include the same type of sub-communication modules.
For example, the antenna communication module may
include three antenna sub-communication modules.
However, this is merely an embodiment, and if neces-
sary, one communication module may include different
types of sub-communication modules. At this time, the
sub-communication modules may be installed after re-
placing connectors suitable for the sub-communication
modules.

[0082] The sub-communication modules 315 may in-
clude a circuit, a wire, an element, or the like on the inner
or outer side thereof depending on the functions thereof.
The housings of the sub-communication modules 315
may be configured to be integrated with the outside of
the support 300. The outer side of the pole-type base
station 200 may be formed by mounting the sub-commu-
nication modules 315 on the support 300 in three direc-
tions.

[0083] Specifically, in the case in which the communi-
cation modules are mounted in three directions 300-1,
300-2, and 300-3 around the support 300, each sub-com-
munication module 315 may have a columnar shape hav-
ing a cross-sectional shape obtained by removing a sec-
ond fan shape having a central angle of 120 degrees
from a first fan shape having a central angle of 120 de-
grees and a radius larger than that of the second fan.
The central angle is not limited to 120 degrees, and may
be 120 degrees = an error within an allowable tolerance
range.

[0084] The sub-communication module 315 may in-
clude atleast one groove 316 at a position corresponding
tothe position of atleast one protrusion 310 of the support
300.

[0085] Meanwhile,inthe case in which afirst connector
isincluded inthe atleast one protrusion 310 of the support
300, the at least one groove 316 may also include a sec-
ond connector to be connected to the first connector.
[0086] In addition, the housing of the sub-communica-
tion module 315 may be made of a rigid material so as
to be fixed while forming the outer wall of the pole-type
base station 200. However, a circuit, a wire, an element,
and the like inserted into the housing may be formed of
a material. Alternatively, the circuit, wiring, element, and
the like may have a shape corresponding to the shape
of the housing. Meanwhile, in the case in which an an-
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tenna moduleis included in the sub-communication mod-
ule 315, the housing may be formed as a radome. The
radome may mean a dome-shaped structure for protect-
ing and accommodating a communication antenna.
[0087] FIG. 3D is a view illustrating the state in which
all of the sub-communication modules 320 and 325 hav-
ing the same shape as the sub-communication module
315 are mounted on the support 300. The plurality of sub-
communication modules 315, 320, and 325 may all have
the same shape having a central angle of 120 degrees.
Accordingly, the plurality of sub-communication modules
315, 320, and 325 are all mounted on the support 300 to
configure a communication module. Meanwhile, FIG. 3E
is a cross-sectional view illustrating the state in which the
sub-communication modules 315, 320, and 325 are
mounted on the support 300. An air flow path 301 may
be formed between the support 300 and the sub-com-
munication modules 315, 320 and 325. For example, the
protrusions 310 of the support 300 and the grooves 316
of the sub-communication modules 315, 320, and 325
may be coupled to each other only before the support
300 and the side faces of the sub-communication mod-
ules 315, 320, and 325 are brought into contact with each
other. The air flow generated using the fan included in
the lower end portion is movable through the air flow path
301 generated in this manner. Therefore, the air flow path
301 is able to help the heat dissipation process of the
pole-type base station 200.

[0088] However, the air flow path 301 is merely an em-
bodiment. In some cases, the protrusions 310 of the sup-
port 300 and the grooves 316 of the sub-communication
modules 315, 320, and 325 may be coupled to each other
until the support 300 and the side faces of the sub-com-
munication modules 315, 320, and 325 are brought into
contact with each other. In this case, the support 300
may be hollow. In addition, the heat dissipation process
ofthe pole-type base station 200 may be performed using
the hollow space inside the support 300.

[0089] A printed circuit board (PCB) 317, 318, or 319
including an actual communication circuit may be mount-
ed on each of the sub-communication modules 315, 320,
and 325. FIG. 3E illustrates that the PCBs 317, 318, and
319 are in the form of a rectangular parallelepiped. How-
ever, the PCBs 317, 318, and 319 are not limited thereto,
and may be implemented in various forms that can be
mounted in the sub-communication modules 315, 320,
and 325. The PCBs 317, 318, and 319 are connected to
aconnector to receive power, and may communicate with
a backhaul.

[0090] The plurality of sub-communication modules
315, 320, and 325 may be mounted on the support 300,
and may be fixed by a force applied thereby. According
to an additional embodiment, a fastening unit connecting
the plurality of sub-communication modules 315, 320,
and 325 to each other on the outer sides thereof may be
further included. For example, the plurality of sub-com-
munication modules 315, 320, and 325 may be mounted
on the support 300, and the outer sides of the housings
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of the plurality of sub-communication modules 315, 320,
and 325 may be further connected to each other.
[0091] Meanwhile, at least one of the plurality of sub-
communication modules 315, 320, and 325 may be a
dummy module. For example, in the case in which only
an RRH module and a 4G antenna module are coupled
to the support 300, the modules 315 and 320 may be the
RRH module and the 4G antenna modules, respectively,
and the module 325 may be a dummy module. The dum-
my module may be changed to another module, such as
an RRH module, a 4G antenna module, or a 5G antenna
module, depending on a structure change, additional ne-
cessity, and the like.

[0092] FIG. 4 is a view illustrating a pole-type base
station according to an embodiment of the disclosure and
a light pole 400 to which the pole-type base station is
coupled.

[0093] For example, the light pole 400 illustrated in
FIG. 4 is divided into three mounting positions by the
above-described method, and includes a pole-type base
station equipped with communication modules including
three sub-communication modules, which are mounted
atthe three mounting positions, respectively. In this case,
an intermediate support module may be included be-
tween the communication modules to support the state
in which the communication modules are mounted on
the support.

[0094] The communication modules may be commu-
nication modules that perform different functions such as
an RRH, an RU, and an antenna module. Alternatively,
among the plurality of communication modules, an arbi-
trary module may be a dummy module that does not per-
form a function but allows each communication module
to be mounted on the support in the state in which the
external sides of respective communication modules
form an integrated external appearance.

[0095] Meanwhile, FIG. 4 illustrates that each commu-
nication module includes three sub-communication mod-
ules. However, this is merely an embodiment, and the
number of sub-communication modules included in any
communication module is not limited thereto.

[0096] Meanwhile, the shape of the communication
module of the poll-type base station 200 may be variously
implemented depending on an embodiment. Hereinafter,
various types of communication modules will be de-
scribed.

[0097] First, FIG. 5A is a view illustrating an embodi-
ment in which a first communication module 500 and a
second communication module 510 are mounted on a
support 300 according to an embodiment of the disclo-
sure. As described above, the first communication mod-
ule 500 and the second communication module 510 may
be any of an AU, an RRH module, an RU, a DU, and an
antenna module according to an arbitrary communication
type. The first communication module 500 and the sec-
ond communication module 510 may include a circuit, a
wire, an element, or the like on the inner or outer side
thereof depending on the functions thereof. The housings
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of the first communication module 500 and the second
communication module 510 may be configured to be in-
tegrated with the outside of the support 300.

[0098] Each of the first communication module 500 and
the second communication module 510 may have a co-
lumnar shape having a cross-sectional shape obtained
by removing, from an arbitrary semicircle, a semicircle
having a radius smaller than that of the arbitrary semicir-
cle.

[0099] One of the first communication module 500 and
the second communication module 510 may include a
protrusion and the remaining one of the first communi-
cation module 500 and the second communication mod-
ule 510 may include a groove corresponding to the pro-
trusion such that the first communication module 500 and
the second communication module 510 are coupled to
each other. In addition, the first communication module
500 and the second communication module 510 may in-
clude grooves to be coupled to the protrusions 310 of the
support 300.

[0100] Specifically, FIG. 5B is a view illustrating the
first communication module 500. A plurality of protrusions
501 may be included on the surfaces of the first commu-
nication module 500 to be in contact with the other com-
munication module. The first communication module 500
may include a plurality of grooves 502 on the central sur-
face thereofto correspond the protrusions 310 of the sup-
port 300 in position and shape such that the first com-
munication module 500 is coupled to the support 300.
[0101] FIG. 5C is a view illustrating the second com-
munication module 510. A plurality of grooves 503 may
be included on the surfaces of the second communication
module 510 to be in contact with the first communication
module 500. The second communication module 510
may include a plurality of grooves 504 on the central sur-
face thereofto correspond the protrusions 310 of the sup-
port 300 in position and shape such that the second com-
munication module 510 is coupled to the support 300.
[0102] Through the method described above, the first
and second communication modules 500 and 510 are
coupled to the protrusions 310 on the support 300 and
the first and second communication modules 500 and
510, and by the force applied thereby and the coupling
force between the protrusions 501 and 503 included in
each of the first and second communication modules 500
and 510, the first and second communication modules
500 and 510 can be fixed. According to an additional
embodiment, a fastening unit connecting the first and
second communication modules 500 and 510 to each
other on the outer sides thereof may be further included.
For example, the first and second communication mod-
ules 500 and 510 may be mounted on the support 300,
and the outer sides of the housings of the first and second
communication modules 500 and 510 may be further
connected to each other.

[0103] Meanwhile, in the case in which at least one
protrusion 310 of the support 300 includes a connector,
the plurality of grooves 502 and 504 formed on the central
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surfaces of the first and second communication modules
500 and 510 may also include a connector to be con-
nected to the connector of the support 300.

[0104] In addition, the housings of the first and second
communication modules 500 and 510 may be formed of
a rigid material so as to be fixed while forming the outer
wall of the pole-type base station 200. However, a circuit,
awire, an element, and the like inserted into the housing
may be formed of a material. Alternatively, the circuit,
wiring, element, and the like may have a shape corre-
sponding to the shape of the housing.

[0105] Meanwhile, the first or second communication
module 500 or 510 may be a dummy module. For exam-
ple, the first or second communication module 500 or
510 may be a dummy module that does not perform any
function for the pole-type base station 200 but forms the
outer wall of the structure such as a light pole or a utility
pole in which the pole-type base station 200 is included.
The dummy module may be changed to another module,
such as an RRH module, a 4G antenna module, or a 5G
antenna module, depending on a structure change, ad-
ditional necessity, and the like.

[0106] In addition, an air flow path 301 may be formed
between the support 300 and the first or second commu-
nication module 500 or 510. For example, the protrusions
310 of the support 300 and the grooves 502 and 504 in
the central surfaces of the first and second communica-
tion modules 500 and 510 may be coupled to each other
only before the support 300 and the side surfaces of the
first and second communication modules 500 and 510
are brought into contact with each other. The air flow
generated using the fan included in the lower end portion
is movable through the air flow path 301 generated in
this manner. Therefore, the air flow path 301 is able to
help the heat dissipation process of the pole-type base
station 200.

[0107] However, the air flow path 301 is merely an em-
bodiment. In some cases, the protrusions 310 of the sup-
port 300 and the grooves 502 and 504 in the central sur-
faces of the first and second communication modules
500 and 510 may be coupled to each other until the sup-
port 300 and the side faces of the first and second com-
munication modules 500 and 510 are broughtinto contact
with each other. In this case, the support 300 may be
hollow. In addition, the heat dissipation process of the
pole-type base station 200 may be performed using the
hollow space inside the support 300.

[0108] FIGS. 6A and 6B are views illustrating a struc-
ture in which a first communication module 600 and a
second communication module 610 are mounted on the
support 300 according to another embodiment of the dis-
closure.

[0109] Inthe above embodiment, only the first commu-
nication module 600 may be a communication module,
and the second communication module 610 may be a
dummy module. For example, the first communication
module 600 may be any one of an AU, an RRH module,
an RU, a DU, and an antenna module according to an
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arbitrary communication type. However, this is merely an
embodiment, and both the first communication module
600 and the second communication module 610 may be
any of an AU, an RRH module, an RU, a DU, and an
antennamodule according to an arbitrary communication
type.

[0110] The first communication module 600 or the sec-
ond communication module 610 may include a circuit, a
wire, an element, or the like on the inner or outer side
thereof depending on the functions thereof. The housings
of the first communication module 600 and the second
communication module 610 may be configured to be in-
tegrated with the outside of the support 300.

[0111] For example, the first communication module
600 may have a shape obtained by removing a rectan-
gular parallelepiped having side surfaces, the length of
which corresponds to the diameter of the support 300,
from a cylindrical column. Therefore, the first communi-
cation module 600 may be mounted on the support 300
through a gap formed by removing the rectangular par-
allelepiped. If the first communication module 600 is cou-
pled to the support 300, it is possible to mount the second
communication module 610 having the same size as the
rectangular parallelepiped removed from the first com-
munication module 600 on the support 300. The surface
of each of the first communication module 600 and the
second communication module 610 to be coupled to the
support 300 may include grooves corresponding to the
protrusions 310 on the support in position and shape.
[0112] Meanwhile, in the case in which at least one
protrusion 310 of the support 300 includes a connector,
the plurality of grooves 502 and 504 formed on the sur-
face of each of the first and second communication mod-
ules 600 and 610 may also include a connector to be
connected to the connector of the support 300.

[0113] In addition, the housings of the first and second
communication modules 600 and 610 may be formed of
a rigid material so as to be fixed while forming the outer
wall of the pole-type base station 200. However, a circuit,
awire, an element, and the like inserted into the housing
may be formed of a material. Alternatively, the circuit,
wiring, element, and the like may have a shape corre-
sponding to the shape of the housing.

[0114] According to another embodiment of the disclo-
sure, as illustrated in FIG. 6B, the first communication
module 600 and the second communication module 610
may include grooves 605 and protrusions 615 on the sur-
faces thereof, which are to be in contact with each other.
For example, the first communication module 600 and
the second communication module 610 may include
grooves 605 and protrusions 615, each of which has a
rectangular parallelepiped shape having a horizontal
length longer than a vertical length, on the surfaces there-
of, which are to be in contact with each other, such that
the second communication module 610 is able to be cou-
pled by being introduced into the gap in the first commu-
nication module.

[0115] In addition, an air flow path may be formed be-
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tween the support 300 and the first or second communi-
cation module 600 or 610. For example, the protrusions
310 of the support 300 and the grooves 504 included in
the surfaces of the first and second communication mod-
ules 600 and 610, which face the surface of the support
300, may be coupled to each other only before the sup-
port 300 and the surfaces of the first and second com-
munication modules 600 and 610 are broughtinto contact
with each other. The air flow generated using the fan
included in the lower end portion is movable through the
air flow path generated in this manner. Therefore, the air
flow path is able to help the heat dissipation process of
the pole-type base station 200.

[0116] However, the air flow path 301 is merely an em-
bodiment. In some cases, the protrusions 310 of the sup-
port 300 and the grooves in the first and second commu-
nication modules 600 and 610 may be coupled to each
other until the support 300 and the side faces of the first
and second communication modules 600 and 610 are
brought into contact with each other. In this case, the
support 300 may be hollow. In addition, the heat dissi-
pation process of the pole-type base station 200 may be
performed using the hollow space inside the support 300.
[0117] FIGS. 7A and 7B are views illustrating a struc-
ture in which first to third communication modules 700
are mounted on the support 300 according to another
embodiment of the disclosure.

[0118] In order to be coupled as illustrated in FIG. 7A,
the support 300 may be implemented in the form in which
spaces are provided such that a plurality of columnar
communication modules are able to be coupled to the
spaces, respectively. An air flow path 301 may be formed
in the central portion of the support 300. The air flow
generated using the fan included in the lower end portion
is movable through the air flow path 301. Therefore, the
air flow path 301 is able to help the heat dissipation proc-
ess of the pole-type base station 200.

[0119] In addition, the inner wall of the space may in-
clude protrusions for mounting the columnar communi-
cation modules. In addition, the columnar communication
modules 700, 710, and 720 may be mounted in the space
at corresponding positions, respectively. The communi-
cation modules 700, 710, and 720 may be any of an AU,
an RRH module, an RU, a DU, and an antenna module
according to an arbitrary communication type. The com-
munication modules 700, 710, and 720 may include a
circuit, a wire, an element, or the like on the inner or outer
side thereof depending on the functions thereof. The
housings of the communication modules 700, 710, and
720 may be configured to be integrated with the outside
of the support 300.

[0120] In addition, the communication modules 700,
710,and 720 may include atleast one groove at a position
corresponding to the position of at least one protrusion
of the support 300. Specifically, as illustrated in FIG. 7B,
an arbitrary communication module 700 may include a
plurality of grooves 705, which correspond to the protru-
sions of the support 300 in position and shape.
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[0121] Meanwhile, in the case in which at least one
protrusion 310 of the support 300 includes a connector,
the plurality of grooves 705 may also include a connector
to be connected to the connector of the support 300.
[0122] In addition, the housings of the communication
modules 700, 710, and 720 may be formed of a rigid
material so as to be fixed while forming the outer wall of
the pole-type base station 200. However, a circuit, a wire,
an element, and the like inserted into the housing may
be formed of a material. Alternatively, the circuit, wiring,
element, and the like may have a shape corresponding
to the shape of the housing.

[0123] The plurality of communication modules 700,
710, and 720 may be fixed by the force of the communi-
cation modules to the support 300. According to an ad-
ditional embodiment, a fastening unit connecting the plu-
rality of communication modules 700, 710, and 720 to
each other on the outer sides thereof may be further in-
cluded. For example, the plurality of communication mod-
ules 700, 710, and 720 may be mounted on the support
300, and the outer sides of the housings of the plurality
of communication modules 700, 710, and 720 may be
further connected to each other.

[0124] Meanwhile, at least one of the plurality of sub-
communication modules 700, 710, and 720 may be a
dummy module. For example, in the case in which only
an RRH module and a 4G antenna module are coupled
to the support 300, configuration modules 700 and 710
may be the RRH module and the 4G antenna modules,
respectively, and configuration module 720 may be a
dummy module. The dummy module may be changed
to another module, such as an RRH module, a 4G an-
tenna module, or a 5G antenna module, depending on a
structure change, additional necessity, and the like.
[0125] FIGS. 8Ato 8C are views illustrating a structure
in which first to fourth sub-communication modules 810,
820, 830, and 840 are mounted on a support 800 having
a rectangular parallelepiped shape according to still an-
other embodiment of the disclosure.

[0126] Specifically, FIG. 8A is a view illustrating a part
of the support 800 having a rectangular parallelepiped
shape. The side surfaces of the support 800 may be con-
figured to mount sub-communication modules thereon.
For example, the side surfaces of the support 800 may
include grooves or protrusions to which the sub-commu-
nication modules can be coupled.

[0127] In addition, the support 800 may include an air
flow path 801 for a heat dissipation action using air flow
generated from a fan located in a lower end portion of
the pole-type base station. Alternatively, the support 800
may include a cooling fin to increase the heat dissipation
action.

[0128] A communication module may be mounted us-
ing the four side surfaces of the support 800. In this case,
the communication module may include first to fourth
sub- communication modules 810, 820, 830, and 840.
[0129] Forexample, the first sub-communication mod-
ule 810 may be an AC power supply module, and the
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second sub-communication module 820 and the third
sub-communication module 830 may be RU modules. In
addition, the fourth sub-communication module 840 may
be a DU module.

[0130] In the case in which the RU modules are 5G
RUs, the 5G RUs may include an antenna element. Ac-
cordingly, the RU modules may be attached to a plurality
of surfaces of the support 800 in consideration of the
directions of providing a 5G communication service using
the antenna elements. According to an embodiment, 5G
RU modules each including an antenna element may be
attached to all the side surfaces of the support 800.
[0131] Meanwhile, referring to FIG. 8B, each of the
sub-communication modules 810, 820, 830, and 840
may be implemented in a columnar shape having a bow-
shaped cross section. Specifically, a portion correspond-
ing to the arc of the bow shape is an outer housing forming
a pole-type base station, and a portion corresponding to
the string 811, 821, 831, or 841 of the bow shape may
include a printed circuit board (PCB) according to the
function of the sub-communication module.

[0132] Thereisno limitation onthe material of the outer
housings, but each of the housings of the second sub-
communication module 820 and the third sub-communi-
cation module 830 each including the 5G RU may be
formed as a radome. The radome may mean a dome-
shaped structure for protecting and accommodating a
communication antenna.

[0133] Meanwhile, FIG. 8C is a view illustrating the
state in which the first to fourth sub-communication mod-
ules 810, 820, 830, and 840 are attached to all the four
side surfaces of the support 800. The support 800 and
all the first to fourth sub-communication modules 810,
820, 830, and 840 are attached to form a cylindrical pole-
type base station. However, this is merely an embodi-
ment, and the base station is not limited to the cylindrical
pole-type base station.

[0134] In addition, the support 800 does not have four
surfaces, but may have three surfaces or five or more
surfaces depending on an embodiment. In addition, var-
ious types of sub-communication modules may be at-
tached to respective surfaces of the support 800.
[0135] Itis not necessary to individually use the cou-
pling methods of the plurality of communication modules
described with reference to FIGS. 3Ato 8C. For example,
as described above with reference to FIGS. 3A to 3D, a
pole-type base station may be equipped with a commu-
nication module including three sub-communication
modules on the support. However, according to another
embodiment, in a pole-type base station, a communica-
tion module including three sub-communication modules
may be mounted at some mounting positions of the sup-
port in the manner described with reference to FIGS. 3A
to 3E, and a communication module including two sub-
communication modules may be coupled to the other
mounting positions in the manner described with refer-
ence to FIGS. 5A and 5B. Accordingly, it is possible to
mount a plurality of communication modules through var-
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ious mounting methods in a single pole-type base station.
[0136] As described above, a pole-type base station
of the disclosure may be assembled in the form of a block
around a support.

[0137] Meanwhile, FIGS.9Ato9C are viewsillustrating
configurations of pole-type base stations according to
various embodiments of the disclosure. Embodiments in
which the pole-type base station becomes a cylindrical
shape in the case in communication modules, a dummy
module, a support module, and the like are all mounted
have been described above. For example, the pole-type
base station may be equipped with various modules and
may become a cylindrical structure such as a utility pole
or a light pole.

[0138] However, the shape of the pole-type base sta-
tionis notlimited. For example, the external appearances
of communication modules may be configured variously
in consideration of characteristics (antenna installation,
heat generation, board volume, etc.) of the internal board
of each of the 4G, 5G, and small cell communication mod-
ules.

[0139] Specifically, referring to FIGS. 9A to 9C, various
types of deformable pole-type base stations are dis-
closed. The communication modules of pole-type base
stations may be implemented in various shapes for aes-
thetic or design reasons or depending on the sizes of the
communication modules. A pole-type base station may
include any modified shape that provides an integral
shape and feeling through the outer shapes of the re-
spective communication modules.

[0140] Forexample, asillustrated in FIGS. 9A and 9B,
the housings (or outer shapes) of the communication
modules may be formed in a shape other than a cylindri-
cal shape for aesthetic reasons.

[0141] Alternatively, depending on the size of the plu-
rality of communication modules, the housings of the
communication modules may be made different. Specif-
ically, the case in which an antenna module, a first com-
munication module according to a first communication
system, and the second communication module accord-
ing to a second communication system are sequentially
mounted from the upper end of the pole-type base station
will be described by way of an example. If the antenna
module is the smallest and the sizes of the communica-
tion module increases in the order of the first communi-
cation module and the second communication module
dueto the difference in size and quantity of circuits, wires,
and components inside the modules, the antenna mod-
ule, the first communication module, and the second
communication module may be disposed in the form il-
lustrated in FIGS. 9B and 9C.

[0142] For example, FIG. 9B illustrates the state in
which three communication modules are sequentially
mounted from the upper end of the pole-type base sta-
tion. In this case, the communication modules will be se-
quentially referred to as a first communication module, a
second communication module, and a third communica-
tion module from the communication module mounted
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on the uppermost end. The cross-sectional area of the
housing (or the outer shape) of the first communication
module may gradually increase downwards with respect
to the uppermost cross-sectional area of the first com-
munication module and may then decrease such that the
lowermost cross-sectional area becomes equal to the
uppermost cross-sectional area. In the case of the sec-
ond communication module mounted below the first com-
munication module, the cross-sectional area of the sec-
ond communication module may gradually increase
downwards with reference to the uppermost cross-sec-
tional area of the second communication module and
may then decrease downwards as the cross-sectional
area progresses such that the lowermost cross-sectional
area becomes equal to the uppermost cross-sectional
area. However, in this case, the increase and decrease
rates in cross-sectional area may be larger in the case
of the second communication module than in the case
of the first communication module.

[0143] The same is also true in the case of the third
communication module, and thus a detailed description
will be omitted.

[0144] Inaddition, FIG. 9C illustrates the state in which
three communication modules are sequentially mounted
from the upper end of a pole-type base station.

[0145] The cross-sectional area of the housing (or the
outer shape) of the first communication module may
gradually increase downwards with respect to the upper-
most cross-sectional area of the first communication
module. In the case of the second communication mod-
ule mounted below the first communication module, the
uppermost cross-sectional area of the second commu-
nication module may be the same as the lowermost
cross-sectional area of the first communication module.
In addition, the cross-sectional area of the second com-
munication module may gradually increase downwards.
In this case, the increase rate in cross-sectional area in
the first communication module and the increase rate in
cross-sectional area in the second communication mod-
ule may be the same or different.

[0146] The same is also true in the case of the third
communication module, and thus a detailed description
will be omitted.

[0147] Meanwhile, a pole-type base station may be in-
stalled not only in a structure such as a light pole or a
utility pole, but also in all structures generally available
in living environments. For example, a pole-type base
station may also be mounted on a structure such as a
road sign and a traffic light through the above-described
methods. Alternatively, a pole-type base station may be
mounted on a clock tower or a guide plate installed in a
park, a square, or the like.

[0148] FIGS. 10A to 10C are views illustrating config-
urations of pole-type base stations according to various
embodiments of the disclosure. As described above, the
pole-type base stations may have various structures
such as a traffic light, a traffic sign, a road sign, and a
clock tower, in addition to a light pole, a utility pole, and
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the like.

[0149] For example, as illustrated in FIG. 10A, a road
sign 1000 has generally used sign boards attached to
the upper portion thereof, and communication modules
1005 may be mounted on a portion below sign boards.
In FIG. 10A, the communication modules 1005 are locat-
ed below the sign boards, but the disclosure is not limited
thereto. For example, the communication modules 1005
may be positioned above the sign boards. Alternatively,
the sign boards and communication modules 1005 may
alternately be located.

[0150] Asdescribed above, a power supply, a commu-
nication connection device, or the like may be included
inthe lower end portion of the road sign 1000. The column
of the road sign 1000 may serve as a support.

[0151] FIG. 10B is a view illustrating a pole-type base
station according to another embodiment of the disclo-
sure, whichis included in a clock tower 1010. In this case,
a general clock module is attached to the upper portion
of the clock tower 1010, and communication modules
1015 may be mounted below the lower portion of the
clock module. As described above, a power supply, a
communication connection device, or the like may be in-
cluded in the lower end portion of the road sign 1010.
The column of the clock tower 1010 may serve as a sup-
port.

[0152] FIG. 10C is a view illustrating a pole-type base
station according to another embodiment, which is in-
cluded in the traffic light 1020. The traffic lamp 1020 may
include a signal lamp for a vehicle, a signal lamp for a
pedestrian, and the like. Although FIG. 10C exemplifies
a vertical traffic lamp. However, the traffic lamp is not
necessarily limited thereto, but may be applied to a hor-
izontal traffic lamp. In this case, a general signal lamp is
attached to the upper portion of the traffic lamp 1020,
and communication modules 1025 may be mounted be-
low the lower portion of the signal lamp. As described
above, a power supply, a communication connection de-
vice, or the like may be included in the lower end portion
of the traffic lamp 1020. The column of the traffic lamp
1020 may serve as a support.

[0153] In addition to the pole-type base stations illus-
trated in FIGS. 10A to 10C, there may be any other types
of pole-type base stations in which communication mod-
ules can be mounted in the above-described methods.
[0154] Meanwhile, FIG. 11 is a view illustrating an em-
bodiment in which a communication module of a pole-
type base station 1100 is mounted in a screw-on manner
according to another embodiment of the disclosure. The
pole-type base station 1100 may include a lower end
portion 1110 and a plurality of communication modules
1120, 1130, and 1140.

[0155] First, the pole-type base station 1100 may in-
clude a lower end portion 1110 located at the lowermost
end. For example, the pole-type base station 1100 may
include arelatively heavy lower end portion 1110 in order
to mount the pole on the ground, a building, or the like.
The lower end portion 1100 generally serves to fix the
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pole to the ground. Thus, the lower end portion 1100 may
include components of the base station that are essen-
tially necessary and may not be frequently replaced.
[0156] For example, the lower end portion 1100 may
include a power supply including a rectifier. The rectifier
is an element or device that performs a rectifying oper-
ation to obtain DC power from AC power, and is able to
perform a function of passing current in only one direc-
tion.

[0157] The powersupply is a device for supplying pow-
er to the pole-type base station 1100. The power supply
may supply power to all of a communication module, a
light-emitting unit, and the like, which are capable of being
coupled to the pole-type base station 1100. For example,
the power supply may supply power to the communica-
tion module through at least one connector among one
or more connectors.

[0158] InanembodimentillustratedinFIG. 11, the low-
er end portion 1110 may include a connector on a surface
to be in contact with a communication module therea-
bove. In addition, each communication module mounted
on the pole-type base station 1100 may include at least
one connector. Thus, if a communication module is
mounted on the lower end portion 1110, the connectors
may be connected to each other.

[0159] In addition, the lower end portion 1110 may in-
clude a fan. The fan is a component for a heat dissipation
process of the communication modules mounted on the
pole-type base station 1100. In this case, the communi-
cation modules may include a hollow space. Therefore,
it is possible to perform the heat dissipation process of
the pole-type base station 1100 using the fan.

[0160] In addition, the lower end portion 1110 may fur-
ther include a communication connection device that
connects the communication module and a backhaul
such that the communication module is capable of com-
municating with the backhaul through another connector
among the one or more connectors. The communication
connection device may include a switch, a router, a hub,
and the like.

[0161] The configuration in which the lower end portion
1110 includes a power supply unit, a fan, and a commu-
nication connection device is merely an embodiment, and
the lower end portion 1110 may include different compo-
nents depending on the function and structure of the pole-
type base station 1100.

[0162] At least one communication module may be
coupled to the upper end of the lower end portion 1110
of the pole-type base station 1100 in a screw-on manner.
For example, an access unit (AU) 1120, a remote radio
head (RRH) module 1130, and an antenna module 1140
for performing communication by at least one communi-
cation type are sequentially coupled in a screw-on man-
ner.

[0163] The AU 1120 is a component for performing a
radio signal transmission/reception function, a modula-
tion/demodulation function for packet traffic, and a hybrid
automatic repeat request (HARQ) or ARQ processing



25 EP 3 514 983 A1 26

function. For example, a 5G AU module may exist be-
tween a terminal and a core unit (CU), and may be wire-
lessly connected to a customer premises equipment
(CPE) to process a packet call according to the 5G air
standard.

[0164] The RRH module 1130 is a component includ-
ing a radio frequency network, an analog-digital/digital-
analog converter, and an up/down converter to process
signals in a radio transmission/reception band.

[0165] In addition, the antenna module 1140 may in-
clude an antenna according to at least one communica-
tion type. For example, the antenna module 1140 may
be divided into three sectors such that two 4G antennas
and one 5G antenna may be coupled to the antennamod-
ule 1140. However, this is merely an embodiment, and
the antenna module may be three 4G antennas or three
5G antennas divided into three sectors. Alternatively, in
the case in which an internal-type antenna is used, the
antenna module 1140 may be omitted.

[0166] However, the pole-type base station 1100 may
be implemented as a light pole or a utility pole, and thus
a height over a predetermined length may be required.
In this case, if some modules are omitted, a dummy mod-
ule that does not perform any function may be coupled.
If necessary, the dummy module may be removed, and
a communication module may be further attached.
[0167] In addition, in the case in which the pole-type
base station 1100 is a light pole, it may further include a
light-emitting unit. In the case in which the pole-type base
station 1100 is a utility pole, a structure for connection
with a wire or a communication line may be further in-
cluded.

[0168] If various types of pole-type base stations as
described above are used, there are advantages in that
the configuration included in the base station can be eas-
ily changed, and in that re-installation and maintenance
can be easily performed.

[0169] Meanwhile, FIG. 12 is a block diagram illustrat-
ing the structure of an access unit (AU) 1200 including a
DU 1210 and an RU 1220 of a pole-type base station
according to an embodiment of the disclosure. Particu-
larly, the block diagram of FIG. 12 specifically illustrates
the structure of the AU 1200 according to an LTE com-
munication system.

[0170] The AU 1200 is a system existing between a
core unit (CU) of a base station and a terminal. In the
case of a 5G communication system, the AU 1200 may
be wirelessly connected with a customer premises equip-
ment (CPE) according to the 5G Air Standard to process
a packet call.

[0171] The DU 1210 is a component for processing
signals in a baseband region.

[0172] Referring to a path through which a pole-type
base station transmits a signal in detail, user data re-
ceived from the CU of the base station through the back-
haul may be transmitted to the DU 1210 after passing
through a network matching module. The user data trans-
mitted to the DU 1210 may be configured in the form of
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a CPRIinterface after being subjected to baseband level
digital processing, and may then be converted into an
optical signal using an electrical-to-optic (E/O) conver-
sion. The converted optical signal may be transmitted to
the RU 1220 through an optical cable.

[0173] The RU 1220 may convert the received optical
signal into an optic-to-electrical (O/E) signal. The con-
verted wideband baseband signal may be converted into
an analog signal. Then, the analog signal may be trans-
mitted through an antenna after passing through a power
amplifier and a filter unit.

[0174] Specifically,an FPGA 1221 of the RU 1220 may
perform a CPRI deframing process on a signal received
from the DU 1210 and may transmit the processed signal
to an RFDAC 1222. The RFDAC 1222 is an RF digital-
to-analog converter, which is capable of up-converting
an input digital signal to an analog signal and an RF fre-
quency. In addition, a TDD switch 1223 may turn on a
transmitted signal and transmit the signal to a mixer 1224
and a power amplifier (PA) 1225. In addition, the TDD
switch 1223 may turn off an RF reception signal. The PA
1225 may receive a signal up-converted to a transmis-
sion millimeter frequency in the mixer 1224, may perform
power amplification on the up-converted signal, and may
transmit the amplified signal to a circulator 1226. The
circulator 1226 may transmit the millimeter transmission
signal to an antenna 1227. The antenna 1227 may trans-
mit a transmission signal.

[0175] Meanwhile, in the case in which the pole-type
base station receives a signal, if an RF signal is received
at the antenna 1227, the received signal may be trans-
mitted to an LNA 1228 through the circulator 1226 of the
RU 1220. Then, the signal may be subjected to low noise
amplification through the LNA 1228. The amplified signal
may turn on an RF signal at the TDD switch 1229, may
transmit the signal to the mixer 1230 and an RFADC
1231, and may turn off the RF transmission signal.
[0176] The mixer 1230 may down-convert the millim-
eter signal received from the LNA 1228 into a reception
RF signal. For example, the mixer 1230 may convert the
millimeter signal into a baseband signal through RF
down-conversion and digital down-conversion.

[0177] The converted reception signal may be trans-
mitted to the RFADC 1231. Then, the RFADC 1231 may
receive an RF frequency signal from the RF analog-to-
digital converter, and may convert the RF frequency sig-
nal into a digital signal.

[0178] When the converted digital signal is delivered
to the FPGA 1221, the FPGA 1221 may perform a CPRI
framing process on the received signal and transmit proc-
essed signal to the DU 1210. For example, the converted
digital signal is configured in the form of a CPRlI interface,
and may be subjected to electrical-to-optic (E/O) conver-
sion again. The converted signal is transmitted to the DU
1210.

[0179] Amodemunitincludedinthe DU 1210 may con-
vertdata, which has been subjected to a baseband signal
processing process, into a 10G/1G Ethernet frame, and
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may transmit the 10G/1G Ethernet frame to the CU via
a GE/GE.

[0180] As described above, a transmission signal and
a reception signal may be processed along separate
paths in the base station. However, this is merely an em-
bodiment, and a transmission signal and a reception sig-
nal may be processed in the same path. For example,
during RF signal transmission using the TDD switch de-
scribed above, the TDD switch may turn on the RF trans-
mission signal and turn off the RF reception signal to
process the transmission signal. On the contrary, during
RF signal reception, the TDD switch may turn off the RF
reception signal and turn on the RF reception signal to
process the reception signal.

[0181] TheDU 1210 and the RU 1220 may be included
in different communication modules, respectively. For
example, in the case in which two communication mod-
ules are mounted on the support, the RU 1220 may be
located in the upper communication module and the DU
1210 may be located in the lower communication module.
In this case, the upper communication module and the
lower communication module may be connected to each
other through a connector included in the support. Alter-
natively, the upper communication module and the lower
communication module may be directly connected to
each other through a connector provided therebetween.
[0182] In addition, according to another embodiment
of the disclosure, components other than the antenna
1227 of the RU 1220 may be included in one communi-
cation module, and the antenna 1227 may be included
in the other communication module. Referring to the ex-
ample described above, the antenna 1227 may be locat-
ed inthe upper communication module, and the DU 1210
and the components of the RU other than the antenna
1227 may be located in the lower communication module.
[0183] Meanwhile, FIG. 13is ablock diagram of a pole-
type base station 1300 including a core unit (CU) 1310
and an access unit (AU) 1320, according to another em-
bodiment of the disclosure. The AU 1320 may include a
DU 1330 and an RU 1340. Particularly, the block diagram
of FIG. 13 specifically illustrates the structure of the pole-
type base station 1300 according to a 5G communication
system.

[0184] First, the DU 1330 of the AU 1320 may include
a CPU 1331, a PCle switch 1332, an ASIC 1333, and a
GPS/1588 1334.

[0185] A digital-to-analog converter (DAC) and an an-
alog-to-digital converter (ADC) may be embedded in the
ASIC 1333.

[0186] In addition, the RU 1340 may include an FPGA
1341, an RFB 1342, an RFA 1343, and an antenna 1344.
[0187] The RFB 1342 and the RFA 1343 may be a
radio frequency integrated circuit (RFIC). The RFIC may
mean that a plurality of RF blocks are integrated into a
single chip.

[0188] The RFB 1342 may include a PLL, a mixer, a
transmission/reception amplifier, a switch, a filter, and
the like. In case of downlink, the RFB 1342 may convert

10

15

20

25

30

35

40

45

50

55

15

a signal of a base band region into an intermediate fre-
quency (IF) signal. Meanwhile, in the case of uplink, the
RFB 1342 may convert an IF signal into a signal in the
baseband region.

[0189] In addition, the RFA 1343 may include a trans-
mission amplifier, a reception RNA, a mixer, a switch,
and a phase shifter. In the case of downlink, the RFA
1343 may convert an IF signal to an mmWave signal. In
the case of uplink, the RFA 1343 may converta mmWave
signal into an IF signal. In addition, the RFA 1343 may
also function as a beam former.

[0190] The CU 1310 andthe AU 1320 may beincluded
in different communication modules, respectively. For
example, in the case in which two communication mod-
ules are mounted on the support, the AU 1320 may be
located in the upper communication module and the CU
1310 may belocated in the lower communication module.
In this case, the upper communication module and the
lower communication module may be connected to each
other through a connector included in the support. Alter-
natively, the upper communication module and the lower
communication module may be directly connected to
each other through a connector provided therebetween.
[0191] The components of the base stations described
above may be implemented by software. For example,
control units of a terminal and a base station may further
include a flash memory or a nonvolatile memory. The
nonvolatile memory may store a program for performing
the role of each of the control units.

[0192] In addition, the control unit of the base station
may be implemented in a form including a CPU and a
random access memory (RAM). The CPU of the control
unit may copy the above-described program stored in
the nonvolatile memory into the RAM, and may then ex-
ecute the copied program so as to perform the functions
of the terminal described above.

[0193] The control unitis configured to control the base
station. The control unit may be used in the same mean-
ing as a central processing unit, a microprocessor, a proc-
essor, an operating system, or the like. In addition, the
control unit of the base station may be implemented as
a single chip system (a system-on-a-chip or a system-
on-chip (SoC) together with other functional units such
as a communication module included in the terminal.
[0194] Meanwhile, the method of the base station ac-
cording to various embodiments described above may
be coded as software and stored in a non-transitory read-
able medium. Such a non-transitory readable medium
may be incorporated and used in various devices.
[0195] The non-transitory readable medium means a
medium that semi-permanently stores data and is read-
able by an apparatus, rather than a medium that stores
datafora shortperiod of time, such as aregister, a cache,
or a memory. Specifically, the non-transitory readable
may be aCD, aDVD, a hard disk, a Blue-ray disk, a USB,
a memory card, a ROM, or the like.

[0196] Although particular exemplary embodiments of
the disclosure have been illustrated and described
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above, it should be appreciated that the disclosure is not
limited thereto. It will be apparent that various modifica-
tions and changes may be made by those skilled in the
art without departing from the scope of the disclosure as
defined by the appended claims, and these modifications
and changes should not be construed separately from
the technical idea or scope of the disclosure.

[Reference Numeral]
[0197]

200: pole-type base station 205: lower end portion
210, 300: support 220, 239, 240: a plurality of mount-
ing positions

225, 235, 245: a plurality of connectors

250: lower support module 255: intermediate sup-
port module

256: atleast one hole of intermediate support module
260: wireless backhaul 270: GPS antenna

280: light-emitting unit

301: air flow path

310: protrusion of support

315, 320, 325, 500, 510, 600, 700, 710, 720: sub-
communication module

316: groove of sub-communication module

400: light pole including pole-type base station

Claims
1. A pole-type base station comprising:

a support including one or more connectors and
configured to perform support; and

at least one communication module having an
arbitrary shape and configured to perform com-
munication according to at least one communi-
cation type, the communication module being
mounted at an arbitrary position of the support
to be connected to the one or more connectors,
wherein the at least one communication module
forms an outer side of the pole-type base station.

2. The pole-type base station of claim 1, wherein the
at least one communication module is powered
through any one of the one or more connectors, and
performs communication with a backhaul through
another one of the one or more connectors.

3. The pole-type base station of claim 1, further com-
prising:

a lower end portion located at a lowermost end
of the pole-type base station,

wherein the lower end portion includes:

a power supply unit configured to supply
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10.

1.

power to the at least one communication
module through any one of the one or more
connectors; and

a communication connection device config-
ured to connect the at least one communi-
cation module and the backhaul such that
the at least one communication module
communicates with the backhaul through
another one of the one or more connectors.

The pole-type base station of claim 1, wherein, when
the one or more communication modules are a plu-
rality of communication modules, the plurality of
communication modules are mounted on the support
so as to form an integrated outer appearance with
each other.

The pole-type base station of claim 4, further com-
prising:

at least one intermediate support module located
above or below the at least one communication mod-
ule and configured to support a state in which the at
least one communication module is mounted on the
support.

The pole-type base station of claim 5, further com-
prising:

at least one lower support module located below the
at least one communication module, the lower sup-
port module having a height longer than a height of
the intermediate support module.

The poly-type base station of claim 5 or claim 6,
wherein the at least one intermediate support mod-
ule or the lower support module is hollow.

The pole-type base station of claim 1, wherein the
at least one communication module includes one or
more sub-communication modules, and each of the
sub-communication modules performs communica-
tion with a node located in a region in a predeter-
mined direction.

The pole-type base station of claim 8, wherein, when
the one or more communication modules are a plu-
rality of communication modules, each of the sub-
communication modules includes a fastening portion
such that the sub-communication modules are cou-
pled to each other.

The pole-type base station of claim 1, wherein the
at least one communication module has a cylindrical
shape, and

the cylindrical shape is hollow by a volume to be
occupied by the support.

The pole-type base station of claim 1, wherein the
at least one communication module includes:
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a digital unit configured to process a signal in a
baseband;

a remote radio head configured to convert the
signal processed in the baseband into a signal

in a communication band; and 5
an antenna.

12. The pole-type base station of claim 1, wherein the
at least one communication module includes one or
more connectors to be connected to the one ormore 70
connectors provided on the support.
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